through the opening in the fuselage. By means of this make-shift arrangement more than eighty men were carried between December, 1920, and April, 1921. [Photographs of French machine with portion of fuselage cut away and man strapped in were here shown.] I do not know why I have specially mentioned the French, possibly I did so because they were very early experimenters in this field, and have since paid great attention to the development of their aerial ambulance transport system. I will now describe some of our own work in this connexion:
There is the instance of the recent evacuation by air of 198 British cases in Kurdistan. During May of this year there was an epidemic of acute dysentery amongst two battalions of British troops operating in the Kurdist mountainsover 200 men having gone sick at the same time. The troops were at the time 101 miles by air-considerably more by mountain and desert tracks, which were the only roads-from Baghdad, and ,they had no transport other than by pack. The operation was one of considerable difficulty, partly owing to the weather and partly owing to the difficulty of selecting suitable or even possible landing grounds in the mountains. The pilots had to exercise great skill and care and the medical officers had to work hard to get their patients to the improvised landing ground. The operation, which was completely successful, took 128 hours 45 minutes. The machines used were the Vickers-Vernon troop carriers. Ninety-five flights were made and 9,615 miles were flown. The patients were all flown down to hospital in Baghdad. None of the sick minded the method of transport, and most of them enjoyed it. Serious cases were sent from Kirkuk to Baghdad in the early morning or late afternoon to avoid " air sickness" during the "bumpy" portion of the day. The operation was an emergency one, and had it been an organized scheme would have undoubtedly taken less time than it did. As it was, had air transport not been used such an evacuation would have taken several days; it would have caused a great deal of suffering over the available land routes, and there would probably have been fatal cases, of which, happily, there were none. Unfortunately, the only actual ambulance machine that was used had a forced landing early in the operation, and was out of action. I was thinking of this when I said earlier in the address that circumstances would always arise in which improvised transport would be necessary.
It is my view that specially designed ambulance machines are not, and will not in the future, be necessary for " sitting cases," nor even for some " lying" cases, and that the provision as a routine measure of fittings to carry stretchers on the ordinary troop-carrying machines will enable them to be used for ambulance work when required, without any alteration, and at small cost. I will mention another case of the use of the ordinary Service aeroplane, and this leads me to my next heading, viz.: "The Use of a Special Kind of Stretcher." This is the case of General Ironsides. Towards the end of 1921, General Ironsides, who was then G.O.C. in Mesopotamia, was returning by air from an inspection on the Euphrates line, when he was " crashed " some 150 miles from Baghdad (I think near Samawa-I have been unable to find my account of the accident). He broke his femur. Two R.A.F. 6fficers with the necessary material were sent out by air-one from Basra and one from Baghdad-and within three hours of the accident General Ironsides, with his leg in a Thomas splint, was drinking a whisky and soda and waiting for the special train coming up from Basra to take him on to Baghdad (the crash was fortunately near a station on the Basra-Baghdad railway line). I understand that the original fixing of this splint did not necessitate its being removed, and I know that he made a perfect recovery. Had we had, as we have now in overseas command, a supply of the stretcher to which I am about to refer, he might have been taken to Baghdad by air without having to wait for the train.
(2) The utse of a Special Kind of Stretcher. This may have a special interest for Naval men, as the stretcher used is of Naval pattern-what is known as the Neil-Robertson stretcher; adapted, as shown, mainly by the addition of extra linings, and as the result of experience of General Ironsides' case together with the needs of the Cairo-Baghdad mail route.
The structure and method of use of this stretcher is best shown by the accompanying photographs, illustrating the details and use of the stretcher. (Photographs shown here.) The weight of the stretcher is 39-lb. As you will see it is a folding bamboo stretcher, which makes for the patient a sort of mummy case, which is strapped on to the top of the fuselage of the machine -Bristol Fighter, or 9A, or Vickers-Vimy-on the latter two patients can be carried comfortably.
[The President here read an account of two cases in which this stretcher had been used, (i) to convey a surgical emergency case from Sollum to Cairo, and (ii) to convey a diphtheria case from Amman to Jerusalem.] Squadrons in Egypt and Iraq are now supplied with these modified Neil-Robertson stretchers, called by us " Neilson" stretchers.
(3) The adaptation of Service Aeroplanes to carry an ordinary Stretcher.
One of the first and most interesting experiments in this line was carried out in the R.A.F. Somaliland Expedition (known as the " Z " Force) in 1919-20. [Photographs of the machine used (a D.H. 9A) were shown here, and an extract of Health Report for the Air Force, 1920, describing it, was read by the President.]
The French have used this method fairly extensively. In March, 1921, the authorities of the French Air Service and Army Medical Corps inaugurated a regular service in the Levant and in Morocco, sixty Breguet XIV T machines being used. These were simply adapted bombing machines, the gun turret having been removed and a side door made in the fuselage to admit two stretchers, for which the necessary support fittings were provided to keep them steady and horizontal. The results were eminently satisfactory, over 400 wounded and sick being carried without accident of any kind. Reports on this service were read before the French, Colonial Congress for Public Health in September, 1922, by Drs. Bass6res, Epaulard and Gravellat, from which the following further figures are taken: 273 casualties conveyed to hospitals (168 in Morocco and 105 in Syria) without serious accident. In the sub-division of Meknes alone (principal centre of operations of Issoual) 125 wounded were removed between May 29 and August 21, 1923. This represented eightythree flights and a total distance of 8,600 kilometres covered by aeroplanes, carrying wounded without any incident except that machines were twice forced to land at Rabat instead of at Casablanca. The transport of another eighty cases to different centres, representing flights on fourteen different routes, was also mentioned in the reports; also the fact that in one operation the removal of the wounded was carried out by flights of six machines operating together, making it possible to remove all the cases in one hour from Issoual to Meknes-80 kilometres. In Syria, forty seriously wounded men were removed from Deir-es-Zor to Aleppo in three hours, the distance being 400 kilometres-a twenty days' journey ordinarily on Syrian roads.
In the report the increasing importance of aeroplanes for ambulance service was emphasized and it was pointed out that the condition of the wounded was not aggravated (fur-lined sleeping bags were provided for the passage across the Atlas mountains). The wounded frequently asked to be carried by air in order to avoid the suffering of being carried across the desert in mule carts, and in order to be quicker in touch with skilled surgical aid.
At the Congress Dr. Gravellat defined the general principles which should govern the use of aircraft for ambulance purposes, as follows:
(1) Ambulance aeroplanes should not be used indiscriminately. Their use should be limited to cases where, in the interests of the patients, the advantages exceed the risks.
(2) They should convey patients to the hospitals, this being their normal duty if they are to attain the highest degree of efficiency.
(3) They are of value for the transmission of medical personnel or urgently needed material to stations for those wounded not in a condition to be removed.
(4) Aircraft should be of a standard type used in any particular zone, as this does away with the necessity for special pilots and the provision of special spare parts.
This policy corresponds closely to that which we at present follow, in the use of our British Service Aerial Ambulances.
The mention of machines specially designed for ambulance work brings me to the next division of my subject. As far as I can discover the French again were'the first to consider this question (theoretically they had planned an ambulance aeroplane as early as 1912), but I do not think that they were much ahead of us in the practical use of specially designed machines.
All the figures which I have quoted earlier in this paper of French evacuations were those of cases carried on improvised machines, but the French, like ourselves, had grasped the fact that for certain cases something more comfortable and roomy and with better facilities for loading and unloading stretchers, was required. The advent of civil aviation, of course, facilitated the development of such machines, as machines for civil transport have to be designed for the comfort of travellers. In 1921 the French Ministry of War, in collaboration with the Medical Corps and Air Service officials, put into use a type known as the Breguet-Limousine XIV (T bis) which carries two stretcher cases, a doctor and a nurse. The cabin is roomy and comfortable, and is artificially heated. It is possible to perform urgent operations en route, for which instruments are provided such as oxygen generators, outfit for injections, electric hot bottles, &c. We have not proposed the use of operation tables, X-ray outflts, &c., in our designs, but our 1921 design (a Vickers-Vimy machine) gives more seating accommodation than the French Breguet-Limousine and our later Vickers-Vernons are even better in this respect.
[Photographs illustrating the Vickers-Vernon ambulance machine were here shown.] I will give you a brief description from a report which I wrote myself I had a short flight yesterday in one of the two new Vickers-Vernon ambulance machines (twin engine Napier Lion, 450 h.p.).
Both of these machines are now complete and tested. They appear to me to be very satisfactory.
Seatinqg.-Seats, eight, plus an orderly, and carries two stretchers. The seats are most comfortable, deck chair hammock pattern echeloned in behind each other so as to economize space. The seats fold in against the inner wall of the fuselage so as to allow room for two orderlies to walk about and handle stretchers. The stretchers are run in on a rail through the nose of the machine and are carried on special folding brackets on the starboard side above the seats. They have, of course, to be loaded in before the seats are folded out into position.
Other Fittings.-After the stretchers are loaded, an ice-box (with compartment for perishable food) is run in on the rails to which it is locked by pins and occupies the space in the nose through which the stretchers were loaded.
In the rear space towards the tail is a w.c. with a high pressure small flush, emptying into a special receptacle which can be detached and cleaned at the end of a journey. This receptacle is fitted with anti-splash and also ventilating arrangements.
A cupboard for tinned foods, &c.; a dispensing cupboard with drugs and dressings, and an electric kettle and sterilizer are also fitted. A wireless mast is carried.
Ventilation.-The windows are of fine wire mesh, with a sliding panel which allows of opening. The forward window on the port side is a clear window and can be opened outwards at an angle so as to act like a wind scoop-on the ground it gets the slipstream of the port propeller. This window can be closed easily in the strongest draught in the air.
The forward starboard window is similarly fitted but has also a frame to take a "Khus-Khus " tattie, or similar contrivance, e.g., a jute square which can be moistened and cool the air by evaporation. Yesterday was a cold day, but I was quite warm in ordinary clothes-it was neither draughty nor stuffy.
Lighting.-By windows as above-also electric ceiling lights. Navigation lights are carried.
Sun-proofing.-All the windows have blinds which can be drawn. Other point8.-Smoothness in running-I could have written a letter at any time. She seemed to me to be very well balanced on controls and in climb and speed was faster than I had expected from a machine of the size; also landed at slow speed beautifully. I was particularly struck with the engine-cooling. The radiator was hardly more than warm to the touch after she had been running the best part of an hour, and about five minutes after we landed I put my hand on the exhaust and found it cold.
The engine note is not disagreeable and altogether I am convinced that sick can be carried in real comfort in this type of machine. Its seating capacity and radius of action should make it of real value; and provided that such machines can be kept in rnnning order I believe that the problem of evacuation of sick by air is going to be much simplified.
We have an establishment of these machines which is being increased, and we have also building a Bristol machine with Jupiter engine to carry two stretchers, suitable for going out to a crash" case and bringing in an injured pilot and passenger. Experiments with machines are, at present, being conducted in the most suitable areas, i.e., Iraq and Palestine.
The question of starting an aerial ambulance convoy with an establishment of machines and personnel on the lines of the motor ambulance convoys of the Army is one in which the results of further experience have to be awaited. Hitherto I have been dealing with facts and with recorded progress, but I now enter the realms of romance of which I have not very much experience, and I shall, therefore, be brief. It is certain that there will be an extended use of aeroplanes in the Medical Services in future warfare. One cannot envisage them as being useful in the front line in trench warfare for obvious reasons, but in a war of movement they may be used to keep in touch with pursuing or retreating forces and to remove serious casualties far from the field. For work on the lines of communication between field ambulances and lines of communication hospitals there is a possible scope. The formation of aerial ambulance convoys for this purpose might result in the staff being able to place lines of communication medical units farther back, or even to have direct communication by air between the field ambulances and the base hospitals. Nor would it necessarily be entirely ambulance machines that would be employed. Aeroplanes used for carrying up troops or stores might be used on the return journey to evacuate sickthe sitting-up cases or even lying-down cases-by fitting the machines with rapidly adjustable folding stretcher supports on the seats, i.e., light supports which, when folded away, take up little or no space. We are now experimenting with these.
In any case, I imagine that the aeroplane ambulance will be used to bring back rapidly from the field ambulances the men suffering from severe head and abdominal injuries.
I have said nothing about the Naval side, but I envisage the use of seaplanes or deck-landing planes to evacuate sick from men-of-war to land. ON reading Surgeon-Commander Given's report it struck me the subject might be of special interest to all the Services and especially to the Army and Air Force as they are more frequently stationed in places where mosquitoes are a nuisance. As the paper is not my own, and as I cannot claim any expert knowledge of the mosquito in question, I regret that, when the discussion is over, I may not be able to throw any further light on the subject. The author of the report, who is now abroad, was Naval Health Officer at Portsmouth and, as he lived on the Gosport side of the harbour-in Alverstoke-he had daily reminders that mosquitoes were, to say the least, a nuisance in the district.
The mosquito nuisance has been known in the Alverstoke district for a great many years and references are made to it in old diaries written fifty years ago. Surgeon-Rear-Admiral Sir Percy Bassett-Smith, when Fleet Surgeon at the Royal Naval Hospital, Haslar, established the fact that the mosquito mostly found in the district was not the Anopheles, the malaria carrier; consequently the matter aroused little interest on the part of the health authorities and therefore nothing was done to deal with it. There is also much evidence to [Decemnber 10, 1923. 
